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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a brake hydraulic pressure generating device 
capable of obtaining a desirable operation stroke characteristic of a brake operating 



means regardless of the quantity of consumed brake fluid of a brake circuit. 
SOLUTION: In the brake operation, a first valve element 5a is controlled so that the input 
of an input shaft 4 is balanced with the first valve element stroke converting force of a 
first stroke-force converter 6, and a second valve element 5b is controlled so that the 
first control valve output pressure converting force F2 of a first control valve output 
pressure-force converter 10 is balanced with the second valve element stroke converting 
force of a second valve element stroke-force converter 7. Although the brake pressure 
PW of the wheel cylinder 9 side is controlled on the output side of a control valve 5, the 
stroke of the first valve element 5a is not influenced by the brake pressure control. That 
is, the pedal stroke can be prevented from being changed by the brake pressure control 
on the output side of the control valve 5. 
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0. ^l^jiSS5 ai *5{£JI^il?S5 b,^6ii»rSn. 
S*r2#iISg5 a,*5i«JE#iIS§5 b^tc&^SftS. Tfc 

*>6©Ji*(cJ:«3$iJffll^aj*IIP r A^iL/. *<Dfflm 
^FtHTJJi P r *«y U - *K STO^g 8 K J: xm S© ^ 
u-*EP.{c$iJiaisn. co^i/-+EP.*i*-f-A 

[0028]2fcC©£#. *U®^tii^»EP r *5^1§lJ 

jftfiHRk.rjunwsp^fu^asawjF.tcsaiii/. c© 

20 mfW#m*!^&*F,£m2#^fR5 btCjJO* 
5. -r^i. I2#If5 b#lfll#g5g5 aKfcfLT 

x ha-^-^^^g7(c02^PSm5 b©x ho- 

p-i'fctoD/cl^2^S^x hn-i^&#K:^&-r-5 
©r. IS2^g^5 bttCOS2#SfX hd-^i 

[0 029 ] ^■L"C > ^1^BIR5 a#i> A*tt4©A 
30 ^iHXhn-?-MMS60Sl^tXhO 
-**8tbi3&J^ «fc -5 (C«|fllSti££ <h 6 

1 0 ©IS 1 W8P#U*EBElfct» F ; £S2 #^Sgx h n 
5 a ,5 b^ti^fim^hin^tiifi^^^XVtct 

^i^asg5 ai ^<gji^ii8S5 b.^eaaKSh. 
^^2^tiis§5 & 2 t>mEEfrmm5 b^hmmsti 

40 [0 030] C©i#©m#gS£5 a&CteW£;*>©^ 
A^J$44*>6©A^ ^it)Vmt> 
CC»|£0fcA#r*»). «T. ^^A*i<bl>5) * 
F, i l*oc©I 1 #g^5 a*^N'7>X UTfiUtO 
fct^©^l^g^5 a©x hn-^^L.iTSi. 
Ft= k^L.r-*^*'^, 

< 

( 1 ) 

©^2^g*5 b*^^>XL//c<tt?©^2^SIS5 b 
(DXFP-^L.frSi. k 3 xp p = k J xL 1 T* 

50 



(7) <fcffl2 0 0 2 - 1 7 3 0 1 6 

ii 12 

L^k.xpyk, (2)" 

■C^-mtlZ. S«:JlJ®^F5« t U-L,=A(A:C * ( 1 ) 5£*5<fcC/ ( 2 ) 5J>£. 

©iW®#5K^tof^3ftTt>53fi£<ii) wmsffiVi u-l,= (F./k.) - <k 3 xp r /k,) =a 

P r = (k.xkyk,) XF,- (k,/k 3 ) xa (3) 

[0 0 3 2] c<Dmim(D7i>-*mEM£$imi< l a6 Sterns loimvzti-c^tj:^. 

O-ni. ( 1 ) 5*>e>. Stl#SS5 a©* hn-:>L [ 0 0 3 6 ] "f&to^. 02&C*jrrj: 5tcai20!l©:/U 

.^yjWA^JFtKJtlJfrs. ogO-^SOUX hu-£ -*&Effc£gg? ?(J, :7U-*-^30l,3©W<-Ct 

«s^^»ACCJtM-r««s. COi^fl^5a© io Btt^»tcattStifci*IS*l l«:AA*B»ff»k, 

^ hn-i-L.^Il x f-n-^-^&gge©^! (*f£?a<D0l Sfctt^2©i2^-^«:ta^) -CE^f 

^k^fSCfc-f -5©-C. !fll#g^5 a©X hn-i? SA;ftB2#ilgl 2*iiwe.ntfcf). C©A#E#it 

L,«, H3-^-^j^«g6Tg:S$n^>J: SI 2{C«A*W4*sa»3tlTl>-5 tt hK., flPJEftt 

5tC&£. -rato^. ^30UX h D-*«. SUhC2 1 3A^M3nri,^„ S^Tli. AAE^112 

-<-c* h a-? mmifimft.z>£ *> -wncm&Ltt&mvm£Sii i i tcmsipjtitciijssn 

[0 0 3 3] £tc, fflWfr5<Dttit)mici<$i>'Zte> ros, -?-l,T. C©$IJfflIU>"t-©aj§Wl li©S^ 

-;W^y>y9ffiiJ©F9^tflMl^^U-*taiS^^U-* *<fc9MBMH©igK:. A*#4#ll»HU#ltK:ii*£;**i 

f£P. (DmmmtitiXi*. (1) (2) 3>?> 20 ti2>'<#)l>mt)lcJ:?>t>FiO—fi(Dftj]WXt)±LX 

Wbfrte.k'yicmiftmms a©* ha-d/ttc©^ Jja*6>ft£J; i 5K:&S,, Sfc. Sflflpw'?- 1 2©as*S« 

-*IEESOTK:j:9IJ«Sft&<,>. -Tftfr*i. (Wffil#5© 1 1 i©ai^*j;»3Sffil8lffll©*S(cffJH* 1 3#s@»)pJ 

ujsiKfei,>r^u-+E$ijwjf^scit^^ ^is^^n-c*}*). c©?f£EWii 3{c»aaswi i© 

^ hn-^*5^{k-r-5©%R*±r-^-5.„ (3) 5$#> ^©ffe^©^*sjn^.e.n. jfiEWi sacam^w 

^KPM^Xfr&ftV^tejlcftmZtiZ £5fc& [00371 IK, ituj$©m^ijsin * ^a--:5'- 
•*>o ft*s. ^^j^ji^^ati-r. a*«i4©a^ M^ie^awent^i*. ccDt2^-ciJt i 

*^«t*i. ^115^^2^^ 5 a ,5 bteHW 30 * h n-?-^gI6 KfU.T. Ig2 SHJStfttfJ^ffi 

ttfiBKMO, «»^F5*J#fintt«(»K:Sc4C4tt*^ -XZmm&l 4*sfiW6nTU*. c©UI2fHflp#tH 

7JE-MMI14(J. 3HJ©#a^EEP,£^&Gf^ 

[0034] C©<fc<5CCLT, C©F9©:/U-*?£ffi#£ k, (*f&B;§©Jif 4©^{fc£$t&CtBi?§) r*2*«BI^tH 

*^JSSIg6 .TOSEJMRRk, ,k, (H*«"C«. fctta C©®2fU'<aJ^tll^JE^^F 3 ?rmi#^5 a(cA 

JEtt) *»J:C«»1W1JP#HJAEE-*8E8«SB1 0©^& #fft4©A#fc2t|nb-ajn*3 <fc 5Kftotl^. & 

^k^sstas-f scittctr). 't.iffrwi-'** *$, a^e^si 2tcj:i5A^tti4©A^«iiifetti 

«*e*(CR£TSC4*JT#*. ^LhjftBttl.lO^F.i*-*-. C ©IS 2 00© ^ U - 

[0 0 3 5 ] S2iJ. *^HJ©^©^.«©^2 40 *->XT-A©ffe©^SSg«^l^Ii|H|D-C*^,„ 

<mmimm*imr *>. »a©*i«rtt. i*/M/-cA^ffi^gi 2tcM?.ti4. ^it, a 

*5 a©A*f*4*i^U-+^^U3©L.^'-«:itSg *ie^S 1 2Klfln^e,n/cA^F l «A^i2^Sl 

^S*rCl>£ £<!:£.«:. 1 *«©^m^JI-^^i|g 2 K <t 0 k , (^Mr{J$IJSPU^*- 1 2 ©U 

1 0KJ:0l|ffiai#Ui*BEP r *X»l/&»llW»^Fa* ^'-.fcb-e&SS) T^^nr, A#t^©^*5A* 

IEa^3F J 35^2#S*5 btCjjn^enSi^tC^Co fft4«:J)n^.'D*lSc!:i4>{C > /h3C^©fl-^J3&SJ¥EEW 1 

Il^fff 5a®A*i4^U-*^;l-3©UA-- 50 [0039]f5i. Sl^ffS5a*iS2^S5 b 
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^tan^jiass btfr^mmzti* m2^m^b a,# 

i*E#iI8S5 b^giJhi. bfc#oT, mr^o^ 
lWi|^«K{ii^n5 ctC»E*j»a»6©E2jK:j:»)iW 

+E$W^g8 ted: otSiSO^U-^I P.tciWffliS 
ft. C©^u-+EP.*i*'C-;Ui";>^9«:^$ 
ft*. chW*), *-/-jk>';>$'9«7'u-+M 
ffe£U :7u-*asfBira-a. JS2fWt3P#Hi;>3 

» 2 ffl®ftmt>Eg&fi f , tbrmi ft^m 5 

P r = (k s /k,) XF, 
■C^ienS. gf2#^S£5 b©;-?-7>X5£«. »• 

L,= C (1 -k.) /k 2 ] x F, 

L, = L 2 + A = 

[0 04 1 ] C©Jg2.W©:7u--*j£EEf6£§ggl (C*i 20 
(6) 5*>£>. f l^gf5 a©X hP-i'L 

%.&{jm. k , *$ «fc O'A^IE^^M 1 2 ©I2#{^ k 5 (CIS 
^-rS©f. 01#gjR5 a©X ha-^Lxtt. IS2 
#gs£x h o-i'-^ig7 iA^Jie^g 1 2 <b 
-CKS3ft£<i:5K:&£. -r&ft%. ^£\»i/X hP-^ 

hP-^i&ftfsaJa.SJ:^ 30 
[0 042] *!J®^5©tii^WcteCiri3:. 

->vis v > yg «ij©mtf buj£© j: *>t£-7v-*&mm 
S§ 8 «: J: s u- *n p . ©fijai*qf t>nr t> . 
(5) te<fc?>-(6) ^6W6*»!&J:^Ccmi^SsR5 
a©X Yv-?\tZ<D7\s-*mm®K.\ZWm2intSi 

Tfcft*i. 9^#5©HttJHK*l»r:/U--*EE«l 
flWrbft-Sc txntfr* h P-^rt^b-TS©^ 
±-C#£. g(C (4) 5£fre>. $UU^ffi^jEP r «A^ 
m*<Dftts (k,xF,), oS0^^;l-^-ci[^{c 

fWWSft*.. ^©*§-£. ^u-*EP.*5$ij®^ti}^ffi 40 
P f cc*ft£:L-c$iJfpsn-S^6. ^u-^JIP.ti^^u 

rWS tt» S ti * J: 5 tc ?t 4 . 
[0 04 3] COJrStCLT. C©IH20!l©:/U-*® 

^g7©^^k a . ^2»#m^)i-^^g 

1 4 cyg.femn k 4 . tj J: t>' A^JBE^glg 1 2 ©1E#<& 
^ks^rSH^-r-SCitcJ:?). ^ViV&ft — ^SOU 
X h P - * #tt*J J: O'-i # - 7 U - * 
^ffigict&s-r -5. C©^2^©^U-+ 



(8) #^2 0 0 2- 1 73 0 1 6 

14 

*S. jfffiMl 3©ffE*«:J:-,rm2^fgS5 b 

t>WK2 tixm 2 #gj?u h p - z-im&sm. i <om 

[0 04 0] fbT. $l#S«5a*i, A^Jf*4©^ 

^i^2sij»#m^ff-^^gi 4©^2$u©^ai 

*BE^«!^ F 3 <!: 7 > X f -5 J: *> K.ffim 3 ft -6 1 1 
«>CC. f2^ff!5b*i, ffiEEWl 3©fflE^im2^ 
hP-^-^^g7©^2^g^X hP-^ 
^fti^^XT^i^CfM^ft.*,,, C©<t^© 
H?l#g*5 a©;<7>X5$«, k 5 x f, = k, x p r r- 



*• ( 1 -k s ) XF^k.xL, 



(4) 
(5) 

★ 5gn#gJR5 a©X hP-^.JUW:. 
C ( 1 -k s ) /k,) xf, + A (6) 

[ 0 0 4 4 ] 0 3 ti. *^W©HSS©^!S©^3 
JBSftfc^U-^X^A^seffJtCSVr. 0l£l5]1f 

(Dm-c&z, mm<om 1 ^-c«. si^isaKi 1 
^7-y>m4Si x hp-i'-^^j|g6©mi 
h p- 2®&jjifimx. h tiZ>£ *> rt,^ 
ii^tc. ^2^b^5 bicmimm^mtiK-t)^ 
$m. i o cc &z>m®&mjimmiiifimx. htiz & >> 

fc-DTO***. C©m3M©^U-+?SII%^§l -c 
hP-^-^;^»g6*jJ:^l 
*fl®)#ta*E-^^|gl 0iJS:lf 6tlT«,»ttt>. * 
fc> cw^S^I-rii^ miF5©^u-*EE$iJiaJ$lg8 4> 

[0045] a3(c^TJ;5K, C©fS30«©:/U-* 

>^$|gl 5 <!:C©>'N"7-^»J>^g 1 5© 

mtix-ifm ? nt v x ^ >; > p „ ?r^-r -s 

[0 04 6 ] '^V-t'VZ/Zgm.l 5it. h 
>15a. C©^^>7-f X h> 1 5 aiCiorEIij^n 
tcffitlMl 5 bfciyMIl 5 c. fcit^c-ex 
h> 1 5 aKio-CfaftStiiffl^jill 5 d*ffiZ.-C(,> 
%UjtWms a©ffi^jP5 c«^-i'-JU->'J>^9 
*rtc>&< . A9-i/y>^gi 5©Sti^j 

^i 5 bit-gmmmztimx. AmEP.t.^s^^ 

/c$iJfflJ^F 5 tc i -3 r S titcftl) $ fc«ftEA^A oJ 
ttitt-»TC»*. ftEE£ 1 5 c oaBEfftCttKHg 

Sisnr. jiS^ttftEj&^ASnros. -eLr. Up 
^jgl 5 btcSiJ®1^5{cJ:or$0iai5n/c)I^*5^A$ 
<i-5.<b. ift^l 5 b©IE*rvN--7-fX h>l 5a*i 



(9) 



[0047] v*^>>;>#i 6im^^y>^ 

h> 1 6 afccfcO'lf *->X^U>y 1 6 a^HxT 
> 1 5 (Dffi*t7X * J/ > ^t*X b > 1 6 a 

5(c^ori^ e c©v^ y >^*^^^> y io 

[0 04 8] A7->y>^ggl 5(Dfcb^f*l 5di 
»2^*5b£©HIk:tt % S3Xhn-^-^g 

i(i^ti^3X7*y>^) i7#»w6*m> 
& e com3z hD-^-M»8ai 7«a*«n 5 

5 b 2 ^fifx h n - ^ -^^iia 7 <om 2 20 

t>4. vX5rS/y>yi6t»l^W*5ai<DHCC 
£ e C©^5?^y>^E-M^Il 8«-7X^i/ 

^JF 4 (*JH8©»l<D*«:tB§) K^&U COvx 
*^«;>5rBaOfc*F 4 *»l#»*5 aKA^#4<D 

C<D»3«O^U-*««*«Bl'Ctt. J£2 30 

#SS5 brt^^-fc-* h> 1 5 aiifei uraaw^ti 

[0049] H^O^U-*«ff»S«B 1 

fJ^©mi W<b|5j«tcmi^ii8S5 a x ^{SE 
b t K:8t»Sft, 92^1B5a,^iKE^iR 

*^»S6a7 ,i 7tcw^ hP-^<5je>ew&3tir^ * 

F l = k 7 xp Q 
t^6tiSo Sfc* »2*B3R5bCD^<^>^SCtt. 
tftfJttl 5 d ^9-t7h>15a) <£>X 

kj — k 6 xi_ JJ 

[0054] iC?.t, 7X$V'J>mi->16a 50 
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[0050] ^U-*^yjl/33&J»*ii*tiSi. 
©Iff 1 fl) i B«R: A*l* 4 tt*« iOMJj F , &C|£ D X £ 
^Xha-^U C©A^F,*mi#S^5 atcfp 

mzaxmifrwms a£jfji-rs„ ?z>t. mittm 

3ft. ^2^fii3g5 a.ASiglE^jigSS b.tcgi^^n 
-Tttto^. 5 *«»»)»*. 6 ft. tfj#P5cic 

#tB;*JEP r *i;<>7-: 5<Dtt^Sl 5b 
K3SA3ft-2>. 

[005 1 ]t5i, MftS 1 5 bCC*ASfcftlW®# 
UJ*EP r ^7-b^h>l 5 art^^x h a-£ 
rSiifetCtii^fil 5 d*J£#"v* Ha-*U ^'7 

SI 50ta^t7^$i/iJ>^F>i 6a#£#'N 

>^IEP.*^-r-S„ CWvx^y^HP.tf^u 
-*KP.tLX*-<--)l<^>J>#9lcmS2ti. 
"+*^Klf-S„ C©£#. v^4r^«J>y/IP.«-7 

^x^yv^JI-^^&^gl 8 KJ: 13-7* 
^BE*5-7 F , 3 ft . c ©-? 
^$VJ>^E^F,^iUtf l*St5 a 
*$ J: 0*A^# 4 Sr/M, r :/ U - * **>l 3 (Cg*. h ft 

[0052] Sfc. ^7->'J>^Il 5©Ui*l6l 
5d0^hO-^3^ hP-i'-MMIl 7tC 
^3n5©T, S3X-hn-?-^ggl7«H) 

^j#i 5dox ha-d;*si3XhD-^fsyjtc^ 

U CO$3^1-ci-?^*I2^fft5b«:)Ii 
6. iTSi. IS2#gJft5 b^l#ff5 acc^fcr 
fB2tiftK:*>-3|& 2 #W5itX ho-* -^g^g 7 ©SH 

-*b-CfFSM4g<fc&£ 0 fLT. ffl^FB3R5a#i. 
A*Jtt4 ©A^3 £ > ^"E-^^S 1 8© 

£ > ^j^^^i f 4 £ > x-T * «fc ^ K$iJ 
ffll 3*1 JH2#»3R5b3&«. ^2*j«ty ; ®3 

^H3-?-^gf7 ,1 7©^2*S<tO*^3X h 

[0 05 3] COiJ©Il#Sf5a©^7^a 



(7) 



(8) 



©* HP-i'tim^l 5 d©^ hn-d/LiilalC-C 
&£££4>«:*-f-ju->';>#9IIiJ©riiSi£fi (c©?g 



(10) mm 2002-173016 

'.yv 17 18 

fete, v^*t/y>yfiEP.<!:vx*^i;>yex h> [0 05 5] l/c^ot, (8) St*. k,XL 2 = k 6 

$uIS (fir) OWWrttiatiafflWW-CftSi^SCi* L.tt, 

L J =((k 6 xk a )/(k J xk,))xF 1 (9) 

r^x.6ft£ 0 v**s/i/>5fEEP.£^**s/ hoc, ifi|Bift»tt««c^c»r^^>^Lfc(fc«r 

rA*ttKfir©««"Cttail»W«:ttor< 5 a(D* hn-^L.I*, 

L 1 = L J +A=((k 6 xk,)/(k J xk 7 ))xF 1 + A (10) 



[005 6] C<D»3W©^"U-*«EEI6^igllK:*j 
If^tB, (10)5*>6, il^f5a©X^-^ 
L . # A* F» ^ * 9 tt** iOLv* h D ^fl*** #)Vmt)tC 

2 #SStx h d - ? - AXSM 7 osifkffift 
k a , $3^ho-^-MMgl7©^Mk 6 , 

7 tC^^T^>Or', C©SI1^**5 aOX hP-*U 
tt. »2#«xhn-^-*SOWW7ifll3Xha 20 

1 8 &rK5£S*iS<fc5Cctt* B h 

^hn-^-MMli 7 <b^x^^>y >yjE-;^ 

hP-^§«n?>J:^tt^ 0 ft**. C<DfH3t&h? 

>^b'X h > 1 6 a<DX h n-^^jhtSOT, 
[0 0 5 7 ] MCt (7) 5£fr6, A*W4<3DAAF 1 , 

0$ 0 ^ ^;ub^j <b * u v > p„ t immmic 
p.&Mtffr&*>&, ttA. *<Jtaj#m^/EP r «A^# 

[0 05 8 ] CCDcfc^CCL/T, C<DS3FJO^U-+^ 

«»«K7 ,1 7c«jft»»k lf k B (H*«rtt. <t*> 
fctffc5£») . teJ:6^x^->y>^ji-^^fei|gi 40 
8O^ft«ttk 7 -*affla3£-r4CiCcj:0-. ^y^B 

E^i^tt&c^-r^ciW^^, COJf£3 0fl 
©^u^+^x^Aoffi^ffl^sttsriWiraD-r* 
c©»3Wtc*5c»r«fiji*s<fcc;^«E*ffl 

[0 059]§4^ H3(C7Sr»3W©^U-*«E 
-*«BK*S6«Ccaffl L&» 1 *»F9*«SWtc 50 



5rriar&£. B4te^TJ:3*cc©m=Rf*fflrB:, 
A'7->y>^gtl 5 i LTftEE«**6« 1 5' tfim 

^iHlS' *J<fcCfvX5fW >y 1 8©*^">^> 

fWCRWfchTtefl, £/cfrJ®#5CDffr2# 
S^5b *s A*tt 4 4d<fcV9 1 #S3R 5 a <D*fJS £B 5 

2 ©rt*f a$*cfe/c r £ i: 5 «c lx c <o^ f? i> > 

[0 06 0 ] Htt, ;<9-Wh>15a 

-5 ^ > y 2 (DrtiSM^: ^n-en^s&pj^cc fr^mmtofc 
±»«cffl«rr*»2#§MR5 bco^mmom^^^ 

afir&<fc5«:*3««:H:^r»r2^F»*5 b^3xh 

ftot^S. ^3^if^DcJ:^tcSI2^S^5 b 

[0 06 1] COA7-b7 h> 1 5 atCfcU^ttl 5 d 

*S/U>jrfcT^ h> 1 6 a*«— (*«c»SE3tirt*i. fcti 
1 5 d BAEfgtfjStiB 1 5 ' <DJ^VZs#2 tiCfm 

[0 06 2 ] (WfBI*5(0»2*»3R5 b«^p#5 b 3 fc 
fiBaA«£E#ffi5a s *ffl|^r^S B ^5b 3 iA»E 

^5 a 3 iecior^ii^ateRsnrii-si&fc 

Stress. JEtc. C©»l«f*WO»l^p»3R5a(c 
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(11) ftffl 2002-173016 

20 

#F,«cgEft3*i, c©v**^y>dra3E»*F,;Wffi 
AMI 9. »l^*5afe<fcO'A^lt44/M k 

i. 

[0 06 6 ] CCDcfc^tClt^^n/cCCD^lftftFJO^ 

<D<fc 5 KfiKte^ilfi 1 5 ' cott^ 1 5 b iltffi^ 1 

[0 06 7 ] ^l/-*^^U3^Bf*ii**i4<fc. A* 
1 5 btC«AMff^2»A3ti, ^7-fXh>15a*J 

8S15' ©HJAt'VX^>'y>^t'Xh>16a^ 
£S 1 8 &CcfcoTvx £->V> £ y > ^JE 

^7 f 4 *c ^ ^ n r s ^ £ u r ^ - + ^ $ ; i> 3 cc 

[0 068 ]fU, 1 5 ' WHtbbfc* 

rfflfiSftKSSrW:, 0 1 ^fS^5 a*s<fctf»2#KSI5 b 

Lftf»rtt*K*5 b,#fi^a5 b«fcJ:Kfc«EE# 

to 0 6 9 ] miftmms a©A*7>^ii, mi^s 
(in 



»3W©mi^F*3R5a(c»^5nrc»4»lteJ: 
0*SI2#iI?§5 a, ,5 a.aVKtf StlTDttC^ ^1 
Jlft0fl<7)lg 1 #iI8g 5 a, imiim 1 5 b Kf^HT 
2>m2#^m5 bCD&^fiJLteJ:^* l#fi*5 a<D^f 
Sffi4»2^Ff?*5 b(DrtJaffii©Pfl(0iRjK©^l8I4K: 

«EE*K)rt«L ^^»5b 3 **^C«E»ffi 5 a 3 CC* 

[006 3] -e-UT. HS0ftEfiASai5' ©#ffi 10 
■ttlttt, #»5b3^*MBE#JS5a 3 «:#ffiUTA 
«E^H 0 5 b s #*&Efrm 5 b , * 6 KB L 

b » ICggR 3 n^ol 2 # 5 a 2 #?SEEiI8& 5b> 

#fWW*teW»*^ 1 5 b ifiiEES 1 5 c tifiXML. 
mjjmi 5 btC«MJ£^AStirc^ 0 $/c s A*M 
Affi&j^ ho-^ LfcfiEEffitfjSHB 1 5 ' (DfPSltt 
*Ttt* #*5b 3 ^fijE^ffi5b 4 tC#MLrfiff^^ 
HG^ftS b,*«*«E#K5 a,*6«10r*a 20 
ffi^F^HC^r, »2^pa»S5a,*«iBEEiif85 b,CC«« 
3ti^omi^iiB5 a^fiEiBS b^^BWSti 
L/c^or, ftE«*8115' (DimEfttCtmiJ 

mi sb&nsmi 5 c^6a»r3n*>oAa4iiar 
xh>i 5a3»ffitt-r*j:9«caor(r»*. 

[0 06 4]tEffi*S8H5' CDA»)j;>y-2 4»2 
#S*5 b 4©PJtC«, »2X^«;>^6&4»2# 
S^IX FP-^ 7 aPRl* 6*vC t>« 4 4 6 
CC, »2^fi*5b<ta*Ml 5diCDH«:« % 30 
^ y > ^ 6 3 X h P - ? -ti^Mkm 1 7 

[0 06 5] SB 1 #SSI5 a^6£*{CgfiH 1 

9^ffiUT^3tir*5 0, CCDJSAMl 9tt*2# 

^SBCc^S^b-x h>^6^c^vx^^y>yE-M 

>^k*x h> 1 6 a<3[)rt«ffiW:SffiB(c^o 

> y > yffi*«A*M 4 O A^J^ St Si-T ^ ct 5 KfEfflT ^ * 40 
F t = k r xp o +AaXP r 

2^l«5b^W8IWUl*EEPr**ff-r*«BEB8lt * 

k2XL, = k 6 xL 3 +A 2 xp r (12) 

L, = L Z +A= (k,/k.) xl 3 + (A,/k,) xp r +A (13) 
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tc < , «raw>ia 1 tcmrm 1 pios 1 

ftffittk , rggjft LT * 1 WfflW W^ESQJtft F , 2 
k 2 XL, = k 3 xp r 

>yffp.«tb«i/. p B =k 9 xp r r^6n^6, **> 

L 2 = (k 3 /k 2 xk,) xp m = ( k 3 /k 2 x k« x k 9 ) xF, 
L t = L 2 +A= (k 3 /k 2 xk,xk } ) x Fi + A 
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[007 1 ] C©<t5CC«SS3tifc»4«©^U-*K 



(14) 



(1 5) 



(1 6) 



[0 07 2] C©*4M©^l/-*«EE»^6Ilt 

t/tt<, 0fc#oT (1 8) A£Qm*FK5a(DX 
hP-^L l «A^#4(D^y;UA*F 1 o^ g^dOUgg 

Atcjtwra. (i4) ^fc^c/ (i5)^ 20 

ffla*«»3«i|gD"C*4 e &*5. C(£>Sg4#5fc::fcl> 

[007 3]^6«, B5(C7ST*4ffl©:/U-*jKlI 

k 2 xL 2 =A 2 xp r 
L a = L,+A = (A,/k,) xp r + A 



i o frc ct s«ifflwiH*Eaaiwj©*3w» 2 #g 

*fKr4J:5«:LTftl^64a4J:5Cc«coTliS. CCD 

m 2 m&woT'i' -*ri/x r&comommzm 1 jw* w 

[0 074] CO<t5ec1«SE3titeC©»2**«©^ 

2) 5S«:*$iiTk,xL J = 0t*8A>^ 
(1 7) 



(1 8) 



[0 07 5]i7(t **5BOjafi(OJgJ8(D® 5 Wl 

m*hn-*-aasWB8fcft*.T. *uieo02k: 40 

tl»5. Sfc, *l**J:tf»2#g3R5 a ,5 b©BB 
«C, *l^WR5a*£&(cffff-r*ii*>CC % JS2#* 
Fx + F. dd = k 4 xp r 

«B^fl**F.«*s»2#B»5b«:ftliL6n*Ci X 
k J xL I + F. dd = k 3 xp r 

L, = L 2 + A = C (k 



ttV U y -/ K*fo 6 tt *ttmflrtft£^ 2 0 *s» » 
Mvct»4. C<D«S6^{4^^g2 0^Cct«5, mi 
*<fca<»2*PMR5 a ,5 b 8Cfl£ffl**^y^A*lC|B 

W©^U-*^X7 x A<Dffe<D«jS»mi09iraD"C* 

[0 07 6] COcfc^Ccm^^n/cCcD^S^lCD^W^ 

tt. *Btt£fitt7ll£SK2 0teJc£^tt^{i;^F add 

( 1 9) 



xP r -F Bdd ) /X.] +A 
50 [0 0 7 7] 



(20) 

(2 1) 
l2fC7jVr^2Wc*5l>T % 
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#)lS§&frt£ fctefi«iafiUjR£fBB2 0 ^ftlt 

^30u* ha-^^^i/gg^Sr^bl/Jfci^^ccr* 

*fc* «»#m*BEP r *J»^>bte<fc*tt, C©*4HC 
jCCr»8ft*ffi*F. dd *?sy>S«*ci«:j:0. ( 1 

<bb«ci^<t^cc-rici^-c*s. coi5»^i/- 

F 1 + F, dd =k 7 xp B 

mrai(7)m5^<t(^iik: (2 0) smens, M«c. 

[0 08 0] conewri, «r^©J:5cc^u-** 
WW*r (MfflW P P * S ir > 14 * i/ 1; > yfiE p. 
tfgfbofci*, *o»bccj6i;r»i««fl*F. dd * 

£{bL&t><fc9*cT£c<fcj&*-e**. v**-> 

^{fc^F 8dd £*iA2tt */c, v*#^y>yEEP.as 
M4>L/c££y\ CCD^>CC)SDr«fft^fi[^F add ^ 
M4>£t>-£c<htt:j:9. (2 2 ) SCcfci^rA^fftcDA 30 
^FtOSO^^B^^YbUttl^^Wl-rSCi^ 

r^^ Q (22) 5Stc«*ijfai#a*EEP P ©3i«tti^ 

P. = k,xp p (DBB«^e>W6^3tcJ:^Cc, 8HJ®# 

a*ffiP P 3Wt«i/fci*«>, vxdr^y>yffp.3&s» 

[0 0 8 1 ]H9«. H8CC^-r*6«O^U-*«EE 

F 1 + F ldd = k 7 xp. + A 1 xp r 

k 2 XL 2 + F. dd = k 6 xL 3 +A 2 xp r 
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[ 0 0 7 8 ] M 8 *«I8©IUIS©JBJB©*6 Wfi 

»JW3ttrc>£ffi4^©:/u~*^#££gisi cc, (9 

iaS©»5W©^U-*iREE«t««l &IQtt<Dfil8j!j£tt 
«© ^ U - 1 ©ffeCDTOi, M&<Dm 4 

[007 9 ] C©J:5CC«JsJ6StifcC©»6«©^U- 

ffij»gfobifc£a$s 20W *>mw)%n±Lj]* F, dd 

(2 2) 

*££8Bl«c, ia3«:m-r*3«©^U-*jBaEI6^* 

gioi3xhD-^ i 7 a^jBjkis nr«i 
[0 08 2] -r&fr^ c©»3*ftwr«. ttttiKti: 

CCB, H 9 tcS^-T J: 5 6c»8«fifc**^K 2 0{i^l 

>^t20ai, H2^FS^5 b CCCCDV \s s 4 Yv'^y 
2 0 aiI5 i^(cirKW6h, yuy-fKa 
^I/2 0b*S«yu/<{ F372 0 c 

*9IBirsciK:J:0. V U^-f Fa-Ol/2 0 ctcioT 
^Sti^lfiSyjr, yi/y^Ky7>^t20a^x 
;^4<DA*<t|5j#fa (^Epr^-r^) &c©3l£ns 

[0 08 3] C<Dcfc^tC»fig$n/tC©^3^<*^<Z>^ 



(2 3) 



(24) 



L t = L 2 +A = (k,/k,) XL 3 + (A 2 /k 2 ) xp r 

- (F. dd /k 2 ) + A (2 5) 

T'^*6ft£ 0 9«r^U-**Wffll (Witt, H*^U-+, 

[0084] ffij&<Dm4lC7r;'?miM : t*m~C&. 012. tf +7^hf) WbtiSCit, *-f-;l^>U>^9 
HD^SOWSf* A*fft4cD(^DA^F 1 ^<t OHOffllWUfcW^bUr. v*^>tj >jTEP.^7 

»HDW»^Fffl*EP r ) *-f-jus/y>y so -tr^h>xhn-^L,*s»br*t, A*»4©ra 



(14) 

^ t 25 
JR5 a ,5 b(DX hD-^Lx .L, ^$Ob* h 

^ iOHIA*'* ^Fa-^ *s gap JtitlJ^ 
[0 08 5] c*k:»ut % c<Djfi3 *w 
-;i^>y >^9ffl|-ccDyu-+^SiJtSptCcfcD, 
y >yEP.*7X»s/i; hn-^ (oso, 

7-fXF>X hU-*L 3 ) ^Stftlti, (2 3) 
S^(25) S*»&W6*>tt <fc 5 fcttMKtid7ft££a 10 

* 3 JlftWcfc^T , * y > # 9 (Wr-cD ^ u - 

-fc'Xh>XhO-^L 3 fc±#fL/ct§l^ (2 3) « 
(2 5) 3C*6vU>>-f 0 bCCcfc£*SKj^ 

[0 08 6 ] fir, -c^gjA^ftotbvuy^ 20 
*jj$mm<D&v l» s J F3>f^2 0 b*ft3t&3t!\5J: 
y Krj^jU2 0 b^tt"T€>ck^tcac^<Dr v :/ 

^UKiA^CD^7]^6, Vl//-{ Kn^;l/2 0biCll 

ztifi-c%h<ox\ 30 

[0 08 7] :/U-*^^3(^iA^K:J:£ 

^ Ka-fJU2 0 bft«l»Lrf«««fiW3F. dd 3WIB* 40 

tf&±M-?2>tc&>-?Z 2>> y >#JEP B £±JI3i±&i& 

F ldd tfflMUcif* #-c* 
[0 08 8] COJ:5tc^y;UKfii*o*^6>y 

8KJ:S5A#A#tt4©A#F 1 <tVU>> Fa-fJb 50 
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2 0 b©»18*i©^*W:^ ; 5>^rS^:*3(Dvx* 

5/y>yE*%*-ri^ ccDvx^->y> 

fti*^(D<J: ; 5^fflSl^{i*^^g2 o*«*.T(,*ttc> 

5' «c*jc»TA*l»4©rai;A* 
OBD^y^wi*) r«*-rivx*s/y>.yE4Bic 

[0 08 9] 01 0tt % H 9 tc*r» 3 S 
ftlE<g*»gl5' i7X^'J>^l 6 <t*<J:9f**ffl 
^*^fcUfc»4A*«©^U-4 t iREE«*i8B 1 £^ 
TEL 01 1 KB 1 0 fc^-rftEEfl^fciBB 1 5 ' (O^ 
tttm, fcJc^Hl 2ttHl 0CC^"T^^5>y>^l 
6(D!£*0r*4. C<Dm4A»M©^U-^?g|E^* 
ntlB. H9(C^rJII3JI#M(Cto»&JlEffiF^NKB 
15' t^XZisV>#16t££QmaiCMM<tLtt 
£09T'&& 0 Ufctf-^r* *4^:#«(Dfiffi^$iai 
5' OS*Wtt«J5R»»3*ttW©*n<t*o/c<l5ID 

[0 09 0 ] C©»4 u-**ffi#6**6B 1 
"Ctt, ^ ■> ^> ^2 0*MA0F5 <DnVis>#t&Ef&fi 
SHI 5' ©a*)s;> jfi#Jti©j/x;U2 a ,2 bT 

SteEsnrtiSiifccc. v*#^y >#i 6<d^^ 

>^2 c^cn^>x^2 a ,2 b £8«*K«J«3ft 
•BE«*i6«15' »^*il/2 a ,2 brt«l, 

MKm&mmmmztizfLEEmAmi 5 e««*n> 

&„ COMffiagA^l 5 ettfttlOIl 5 srT'j|j£^l 
5 c iKHStiTCiSa&J, fdb^H 1 5 gtcfS^ntf 
il?Ll 5 f rc©fiBE*l 5i*«aiLtl»5. £ 
/c, f«)Sl5g«, COtt^JSl 5 firSWii-r*^^ 
-fcTX h> 1 5 aCDOttSBl 5 a a ^affitC^oS»oJ 
ffifc3a#l/Tl>4 0 F>1 5 a«y 

>x^y>^2 i^<tO#fBftfi[«*rSi«:«iw»S*i 

[0 09 UIK, VU^^F3-f^2 0b«:»Sli 
«2 0d*s«*IStir^S4ife«c, C(Di^*ffl^2 
0d«>'^;b2 aCca«CCK0ft^6tifcn*^*2 0 
e«:gijntl^ e C<Da*?22 0 e«, 0^L^ 
^«T-*IJfflI^g (CPU) CC«|*Djte£fcr>TC>*. 

[009 2 ]-^ 01 2tC7nTJ:5fCCO*4St*« 

<Dvx^->y>yi 6«^>f r A^cD'7X^>'y 

tt, *lttC^»3nBFR»»2 2 > 2 3 l 2 4*steer3^ 
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1RWKSM*2 2rtic^cc«^3ttr^5 
*5 Rfi5ttatt*2 6 tf*2 RfiSttSfftt 2 3 rtCc««CcK 
^3htC^ 0 tit, »3rai»ttBW*2 4*i"0£?> 

«tta»*2 2,2 3,2 4,2 5 ,2 6tft^fflCC&«PFffi 

[009 3] ^2*$<tC^5Rj8f3K8P*t2 3 ,2 6F*«C 
tt«tt©^^y h> 1 6 a <C©^5-f^ytf 

> 1 6 a Ccffi^-T C©»4*<*«<DBi5Hr«EI 
6 attt?) »2*jJ:CK»5nWK»W2 
3 ,2 6©IB«CD«#Stlfc»l*!5r^ , S/-ib2 7&C<fco 

rM(C3^-«ifpi««:«»3tiTC»*. *fc, fg3R 
fgtK3tt*2 4rt«:««3K©a*«i i 5 d*s»af«c^oa 

ibpItgtcK^StiTfcO, ffl*Hl5dOaiKB^ 
[0 09 4] *fc, *l*J:OT4nffiK*n*2 2 a 2 

5rt«c«irfi«tt©-fe*>yu fx h>i 6 mi 

*5<fctfW4R«tta»t2 2 i 2 5©WtCt«f3nyfc»r2 
^7^^>-;U2 8fcJ:CXm R«tK8M*2 2K5:?32tt 

C0^>^»;«F>16b(t *cr>«ia^5R«f 

tt35tt2 6&c^jg^£t<b-e, «<DttiBn#«M3tir 
OS. fit, ^ -Y v y fx F > 1 6aiW>^y 
fX F> 1 6 bitDHKC :/^>r^y y #->x^y > 
^2 9 #**{*gjWSfW3 ftfcflMgnJtttt 2 ocdx ? y 
>^Vf-t3 0,3 lSr^UTfiKStirc^iifc 
K\ -fe*7>ytx F> 1 6 bi^^5/>^2 C<fc<DHI 

[0 0 9 5 ] »l*y<t»»5RlBttaW*2 2 ,2 6(D$6 
^[6j?Lrt"C^^^v«; fX F> 1 6 ait*>yy f X 

F> 1 6 b itDUBfctt* $l7X^^'J>^EI3 3 3&i 
»JSE3tir*50, C(Dllvx^y';>yEf3 3«, 
»1 R«tt9M*2 2CC»KSti^a*fiI?L3 4teJ:0^ 
^>^2 cCCJBSEStifc*im*P3 5t^Lt*l 

^u-*^8£<D*-f y > ^9 KWSJgjRStrco 
awioi?L3 7 3&j*n'e*i#»snr4j»). s#gi?L3 7 

«»K£lffl3 8, >^V>>#2 ccr«I8S?L3 9*5<J:tflB 
1 yif-^ft»n4 0%/hOT^U-^«*«iL4BI^ 
Lttl>ytf-'*fc«Bfaffll/TOS. 77-/7yt7F 

>i6aw mi vx#^y>#iiS3 3 K«B$aa 

T*SEfirift?L4 l*J*RSht(r^. 
[0 09 6]-*, ^^^>^2 cte<fctK»4RjSt*8P 

W^ntfci ccD»2vx^s/y>yjES4 2tt 

^^^>^2 ctcjgJi8S*ifc»r2ffi*P4 3*^0T» 
2^U-*^©*^-JU2xy>^9CC«l«SaiStir 
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OS, £/c, ^1 RIBtRSM* 2 2 CC«*ilttnoJ?L4 4*5<fc 

D : s^?L4 5^-en-en^$nr^»3, m^mvA 

h\t»*tlsZs#2 c<Djffl8ft4 6*5j:t«&2 ytf-'<« 

^□4 7 s/hLTHiraoyif-^'Ccc^ffifajiori^. 
-fe*>yy fx h> i 6bra, ^2 vx^?>"; >^ie 

^4 2CCS^ajtr5S*|fiJ?L4 8ftS3HR34vCl>S. 
[0 09 7 ]fU, C0»4R»W07^j?*/'J>y 
16^ H5M)^*i/';>#l 60#ff»Wgt?B, 
§g#fa?L4 1 t 48^-eti^timi*s0:^2*y^ 
10 ^-Jl/2 7 t 2 8<D&V?7®£*)Ws (^*) ftafc 

c©<t#fctt % mi ^x*->y>#jES3 3&g 

#fr?L4 1 % » 1 * * ^>-;l/2 7©ttl (ftffi) <tf& 
2RfgjtKSP»2 3 iOBIOBRIH, ?fcfrfa?L3 6, 
?L3 7, Wtt£IH3 8. S^?L3 9*5<fcO'^l yif- 

'*mmn 4 o *a l t y -tf -/^aa lx^mjz <t & ^ 

TOSi m2-?X2*sV>?Km4 2l*mjyfa 

?L4 8, SI2*^^-;U2 8©Wffi £311 R 

wk8m*2 2 <t©ra©«uBL w*ini?L4 4 , m^mi4 

20 ryif-^tcaffli/T^aiEi&oriiS, 

[0098] &ft % i ,4 8a&s*ti*n» 

lte<k&m2*JvZfZs-)\,2 7 ,2 8(DSy ^^SP<fc*5 

<b, ss*r$ifL4i ,4 8^n^ni6^?L3 

6 ,4 4:to<fcU £ &#GJ?L3 7 ,4 5 *P6iB»rSftS<ErC, 
»lfeJ:a r *2vx$S/y>yEES3 3 ,4 2(^fn 
feyif-/^6il»rSti, cn^I1^^27X 
$*sV>#EM3 3 .4 2CCK, -etl-eft^X y > 

30 [0 09 9] ^^^^y f X h>l 6 aOmUtCtefct) 
fx h>^6&4vx^^y>yBE-*^»*ai 8*5 
RWetiTl**. COS* fx h >«S«^offl«|pJffi 
CCK^3*irc»T, ail vx^->y>^JE^3 3F*g©v 

x ^ v y > yjE%Sffirsffi utjKj i/^7x^^> y 

>yj^»*F 4 «c^ft-rsJ:^Cca:o'Cl^4 B CCDS 
*fXh>(D^8tt, W*#l 5drt*6C©Hl*(»l 

5 dZffi&tefrr>mwmt&tcEmLX'7? a 7>j fx h 

> 1 6 a CDrt?Lrt«:5iO'6^ 1 mjl&Mu v K 4 9 
40 [01001*1 S*<£^a v F 4 9 £DSfflJSP»«, fgf 

2^s*5 boiBtt&ttwsbsimis^eao^ f 

4 9ior a ^C« v i^ + >f >^«fit5 0^6tiTC^ 
& e CO^t>f>«5 0(t m2^S^5b(D(gi 
tte^5 b 5 rt«:Sttplt6Cc«^3n/cX7*y>yy 

^5 1 WtteSBBSb.iX^y^yy^- ^ 

5 i <t(oratcffia:3n/cx^y>^5 x^y>y 

•if-tS l3&ifiTKS4SS»5 b s rt3&>6aWfflS©*IH 
50 ±-T4X F ^A*5 3i t SfllJg*{3ia* F4 9{CR» 



(16) 

b $ rt^lS^eiiP^ F4 9<D*»4Bf3e© 
F5 4£*«*.Tl»*. ^It, #lJEfc£*n* F4 

^Htts-tfici-rs 1 s*eao ? F4 9©:&»* 

»2S*e*a^ F5 4CcS«S*r»lJR*feaio ^ 10 
F4 9<DA£*2Kft£jtP9 F5 4fcfiSgS**J:9 

[0101] »2fi*aa 9 F5 4©6«(Ctt t 

^ntfeo, coy r ^>3>fwx*5 5 ©Viscera 

«5»5 6©«SK:Sfi*l 9 0£ffi^^$nri^ 0 
C©»4*#«O^U-*«BE«ffiHail ©«©flteR 

[0 102] COJ:9CC«jA3nfeff4A«MO^U- 20 
*«ffi»£*IBlK::bt>Tra, fiffiS^KBlS' cd© 
ESJAS 1 5 e 1 5 c fcfcra««EE:W»AS*i 

fit, H^o^u^+^ffittttartt. Sua 

Oct 5 *SUE##H D rt> ofiBE^F^H i > r I > 6 or . 
»Ml 5 bCC&AEftS3VA3ft?l>?> /*?-tr* h 
> 1 5 a «#ft«M!BCc* 0 , ftEEte#«B 15' ttffl 

yt:Xh>l 6aW^^>^»Jt^h>l 6 b&#E 
ft*fiiBK:*^T % M^©J;^c§g;£ft?L4 1 ,4 8 
^tlf tlS 1 fc<fcl>'S2 ^7 s; ^i/-;l/2 7 ,2 8 0D# 30 

y 9^a5cfco^{ascc*s<D-c, ^iw^2v^ 

£^>y >#EE^3 3 ,4 2te<tfc&C*mJE<bfc-3T(,> 

[0103] ^u-+^^;b3cD^iA^rvuy >r Fn 
^2 0 b:Wf»£ft, *1^FS3R5 a^AM40A 
j]tvi>sj F^;U2 o bOliS^rt^^ ho- 

Si 5b( f c^mc£2>x-TH.&mA2tiX^'?--£x 
h> 1 5a»LT£»^ hP-^L, ftBE«*K 
B15' Wil5d^6tHA«o tOHtfjKcfc 40 
0, 77 >f v y F > l 6 a f p - ^ I , 

&#ft?l4 1 i # v y'zs-)l 2 7<DV ? 0 £ 
#CC»«iT4 4, Bu^tDcfc^ccmi vx^->y>^E^ 
3 3Kvx£vy V^EEP.^^-rs. COvX^i/ 

y>^EP B ccj:^-fe^>^y fx h> i 6 b&tt^ 

Xhn-*U mfmi4 8i^m2^vy'iy-)V2 8<D 
y >^HM4 2 k:vx y >?EP.^4T 
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Sl*j<t^2^j?i/'j >^ES3 3 ,4 2©^U- 
»l*sJ:CJ f »2Hl*P3 5 ,4 3* 

[0104]-^ 7^«5/>;>yE-AKMKBl 8 
©Jg^fX h>tt»l vx^^'j >#ES3 3<Z>vX£ 

^oC(D^^5* i Itl 1 g^fila K 4 
9KH2i-r& 0 miS^fSin* F4 9«:7^ 

>5x49 a^U^^'Jyyjf-tS 1^7*'j> 

^5 2<z>w»*fc$iorfi^rccffE-}-4. vx^>y> 
#K%3%jJ F 4 ^X7''J >^52 ©RJEffiS J: 9 'hS U 
Hlttx^'J>y5 2^»S!36r^©r, Si J5;fr£jin * 
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